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WE CLAIM: 

1 1. A chelating compound of the formula: 
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R is hydrogen or 
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R 1 is hydrogen or^ 
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=R 6 

and one of R and is other than hydrogen; 
R 3 is alkylene having from 1 to 8 carbons, 

1, 2-cycloalkylene having from 5 to 8 carbons, 
or 1,2-arylene having from 6 to 10 carbons, or 
R 4 is hydrogen, / hydroxyme thy 1, alkyl having from 
1 to 6 carbons or 

O 

-CH 2 OP(OH) 2 

R 5 and R 6 are/ each, individually, hydroxy, 
alkoxy hav/ing from 1 to 18 carbons, 
hydroxy-siibstituted alkoxy having from 1 to 18 
carbons, funino or alkylamido having from 1 to 
18 carboi 
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the phosphate group ro6no and diesters of the 
compounds thereof with monohydric and polyhydric 
alcohols having fjJoBh 1 to 18 carbons, or alkylamino 
alcohols, each haying from 1 to 18 carbons, and 



the salts thereof 
2. A ehelrafew ig - cumpuun d of 



and is 



A chelating uumpuund 
A 

are each, individ 
to 8 carbons, amifno 
carbon 
A 



As a, 




laim 1 wherein R is 



^ti^lu cmg compuuni 
are hydroxy or a sa]Jt thereof. 



f Claim 2-^wKerein R 5 and R 6 
, hydroxy, alkoxy having from 1 
alkylamido having from 1 to 8 

Claim 3^wherein R 5 and R 6 



N,N' -bis- (pyridoxal 
6. A ^chol - ating oompour 



of Claim4,_ 



••5-phosphate) ethylenediamine- 
sr a salt thereof. 

of Claim 1 wherein R 3 is 



alkylen^ having from 2 to 6 carbons. 



A ^ehe la t i ng^-coTgpStmd- of Claim 1 wherein R 3 is 
cyclohej 



8 . As a 




a- ti n g c o mpou n d of Claim 7, 



N,N'-bis-(pyridoxal-5-phosphate) -trans-1, 2-cyclohexyl- 
diamine-N,N'-diacetic acid or a salt thereof. 
9 ^ chelate of a compound of^Clalrf^l, 2, 3, 4, j^Ju 7, 
or 8 with a metal ion h^^rt^atn atomic number within 
the range of 21 to 2%f*%2, 4"4 or 58-70. 
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10. A chelate of Claim ^wherein the metal ion is 
selected from the group consisting of chromium(III) , 
manganese (II) , iron ( III ) , iron(II), cobalt (II), 
nickel(II), copper (II) , praseodymium ( III ) , 
neodymium(III) , samarium (I II ) , ytterbium (I II ) , 
gadolinium (I II) , /terbium (III) , dysprosium(III) , 
holmium(III) andSewium(III) . 

11. A calcium salt of jsfisr chelate of Claim p. 

12 . A calcium salt of /Claim^ll^wherein the molar ratio 
of calcium to che/Lating compound is from 0.05 to 
1.0. 

13. A calcium salt off Claim ^ 12 ^ wherein the molar ratio 
of calcium to chelating compound is from 0.1 to 0.5. 
A chelate of a compo u^-p yof Claim 1, 2, 3, 4, 5, 6, 
7, or 8 with a manq>sme^e(II) ion. 

As a chelate of Claim 14 f L-a manganese (II) chelate of 
N,N'-bis-(pyridoxal-5-phosphate) ethylenediamine- 
N,N'-diacetic acid or a/ salt thereof. 

16. A calcium salt of the chelate of Claim 15 . 

17 . A calcium salt of Ci^iA^16_j/herein the molar ratio 
of calcium to chelating compound is from 0.05 to 
1.0. 

18. A calcium salt of Cl^im 17 wherein the molar ratio 
of calcium to chelating compound is from 0.1 to 0.5. 

19. As a chelate of Claim 14, a manganese (II) chelate of 
N,N'-bis- (pyridoxa 1-5 -phosphate) -trans-1, 2-cyclohexyl 
diamine-N,N'-diacepic acid or a salt thereof. 
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20. A chelating compound intermediate of the formula 
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CH 
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(v|ri) 

wherein 

R 3 is alkylene having from 1 to 8 carbons or 
cycloalkyl having from 3 to 8 carbons; 
R 4 is hydrogen, hydrjbxyalkyl having from 1 to 6 

carbons, al£$w having from 1 to 6 carbons or 



M 2 OP(OH) 2 
7 and the salts therefof. 

1 21. A chelating compound intermediate of Claim 2J), 

2 wherein R 4 is 

O 

-CH 2 OP(OH) 2 

22. A chelating compound intermediate of Claim^gl 
wherein R 3 is an alkylene group having from 2 to 6 
carbons . 

23. A chelating compound intermediate of Claim 22 
wherein R 3 is ethvlene. — 

24. A chelating compound intermediate of Claim 21 

I -cycloalkylene. 
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A chelating compo 
wherein R 3 is 1,2 



wherein R 3 is 1,2 



25. A chelating compound intermediate of Claim 24 



-cyclohexyl , 
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26. A chelating compound intermediate of the formula 




OH HO 



CH 3 H3C1 



CH. 
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CH 2 0P(0H) 2 
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(VIII)] 

wherein 

R 3 is alkylene having from 1 to 8 carbons or 
cycloalkyl having from 3 to 8 carbons; 

R 4 is hydrogen, hydroxyalkyl having from 1 to 6 
carbons, alkyl having from 1 to 6 carbons or 



^ iOH) 

7 and the salts thereofc. 

1 27. A chelating compounq intermediate of Claim 26 

2 wherein R 4 is 

O 

u 

-CH 2 OP(OH) 2 

3 and the salts therfeof . 

1 28. A chelating compound intermediate of Claim^Z6 

2 wherein R 3 is an alkylene group having from 2 to 6 

3 carbons . 

1 29. A chelating compofund intermediate of Claim 28 

2 wherein R 3 is ethylene. 

1 30. A chelating compound intermediate of Claim^26_ 

2 wherein R 3 is 1,2-cycloalkylene. 
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31. A chelating compound intermediate of Claim 30^ 
wherein R 3 is 1, 2-cycl$mexane. 

NMRI contrast medium composition consisting 
essentially of a chelate of a compound of Claim^l, 
2, 3, 4, 5, 6, 7 <MTyBMffith a metal ion having an 
atomic number of f/ora 21-29, 42, 44 or 58-70 and a 
pharmaceutically/acceptable, compatible excipient. 

33. A NMRI contrast medium composition of Claim 32 
wherein the metal ion is /selected from the group 
consisting of chromium (III) , manganese (II) , 
iron(III), iron(II), cobalt ( II ) , nickel (II), 
copper (II) , praseodymium (ZI I) , neodymium(III) , 
samarium(III) , ytterbium (III) , gadolinium (III) , 
terbium (III) , dysprosium (III) , holmium(III) and 
erbium (III) . 

34. An NMRI contrast medium composition of Claim_33 
containing a calcium salt of the chelate. 

35. An NMRI contrast medium /composition of Claim 34 
containing containing /af calcium salt of the chelate 
wherein the molar ratW of calcium to chelating 
compound is from 0.05/to 1.0. 

36. An NMRI contrast medium composition of Claim 35 
containing a calcium salt/ wherein the molar ratio of 
calcium to chelating compound is from 0.1 to 0.5. 

37. An NMRI contrast medium composition of Claim ^33 
wherein the metal ion is manganese (II) ion. 

38. An NMRI contrast medii^rm/composition of Claim 33 
wherein the compound ite/ N,N/-bis-(pyridoxal- 
5-phosphate) ethylenediai&ifie-^N'-diacetic acid, 
N,N'-bis-(pyridoxal-5-phosphate) -trans-1, 2-cyclohexyl 
diamine-N,N'-diacetic acid, or a salt thereof. 

39. An NMRI contrast medium composition of Claim 38 
containing a calcium salt. 
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41. 



42. 



43. 




45. 



46. 



47. 



An NMRI contrast medium composition of Claim^9^ 
containing a calcium salt/, wherein the molar ratio 
of calcium to chelating Compound is from 0.05 to 
1.0. 

An NMRI contrast medium (composition of Claim 40 
containing a calcium sajt, wherein the molar ratio 
of calcium to chelating/ compound is from 0.1 to 0.5. 
An NMRI contrast medium* composition of Claim 33 
wherein the concentration of chelate salt in the 
medium is from 0.001 tp 5.0 moles per liter. 
An NMRI contrast mediuin composition of Claim^42^* 
wherein the concentration of chelate salt in the 
medium is from 0.1 to/ 0.5 moles per liter, 
j^h improvement in the roethdd of performing NMR 
imaging with a patient^omprising administering to 
the patient, an ef^ctlye amount of a chelate of a 
compound of Claidrl, 2>> 3, 4, 5, 6, 7 or 8 with a 
metal ion havirfg an atomic number of from 21-29, 42, 
44 or 58-70. 

An improvement in the me/thod for performing NMR 
imaging of Claim 44 wherein the metal ion is 
selected from the^grbup: consisting of chromium(III) , 
manganese (II) , iron ( III ) , iron(II) , cobalt(II), 
nickel(II), copper(II)jt praseodymium ( III ) , 

(III), ytterbium ( III ) , 
I) , dysprosium (III) , 
I). 

hod for performing NMR 
erein the chelate of the 
salt. 

method for performing NMR 



neodymium(III) , samari 
gadolinium (III) , te 
holmium(III) and eri 
An improvement in t 
imaging of Claim 44 
compound is a calcium 
An improvement in th<: 




imaging of Claim 46 yherein the molar ratio of 
calcium to chelate is from 0.05 to 1.0. 
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48. An improvement in the metpod for performing NMR 
imaging of Claim 47 wherein the molar ratio of 
calcium to chelate is /Isrom JX'l to 0.5. 
An improvement in the Tpetfhod for performing NMR 
imaging of Claim 44 wlyerein the the metal ion is 
manganese (II) ion . 

An improvement in the method for performing NMR 
imaging of Claim^4^^herein the compound is 
NjN'-bis-fpyridoxal-S-pnosphate) ethylenediamine- 
N,N'-diacetic acid, N,Nr-bis-(pyridoxl) - 
5-phosphate) -trans-1 , 2 -/cyclohexyldiamine-N , N ' -diacet i 
c acid, or a salt thereof. 
51. An improvement in theJmethod for performing NMR 
imaging of Claim 4^W&$rein the metal ion is 
manganese (II) and th£& obmpound is 
N,N'-bis- (pyridoxal-S^phosphate) ethylenediamine- 
N,N'-diacetic acid, N,N'-bis- (pyridoxl) - 
5-phosphate) -trans-1 L 2 -cyclohexyldiamine-N , N ' -diaceti 
c acid, or a salt thereof. 

An improvement in the method for performing NMR 
imaging of Claim 51 wherein the salt is a calcium 
salt with a molar ratio of calcium to chelating ( 
compound of from 0.05 to 1.0. 

An improvement in the/method of performing NMR 
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imaging of Claim 
chelate is adminisl 
weight. 

An improvement in 
imaging of Claim 



erein from 0.001 to 5 mmole of 
ejfc-ed per kg of patient body 



le method of performing NMR 
lerein from 0.02 to 0.5 mmole 
of chelate is admi/iis-feered per kg of patient body 
weight. 
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